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Abstract
Miniaturisation of electronic chips poses challenges at the design stage. The
progressively decreasing circuit dimensions result in complex electrical behaviour
that necessitates complex models.
Simulation of complex circuit models involves extraordinarily large compu-
tational complexity. Such complexity is better managed through Model Order
Reduction. Model order reduction has been successful in large reductions in
system order for most types of circuits, at high levels of accuracy. However,
multiport circuits with large number of inputs/outputs, pose an additional
computational challenge. A strategy based on flexible clustering of interconnects
results in more efficient reduction of multiport circuits. Clustering methods
traditionally use Krylov-subspace methods such as PRIMA for the actual model
reduction step. These clustering methods are unable to reduce the model order to
the optimum extent. SVD-based methods like Truncated Balanced Realization
have shown higher reduction potential than Krylov-subspace methods.
In this thesis, the differences in reduction potential and computational cost
thereof between SVD-based methods and Krylov-subspace methods are identified,
analyzed and quantified. A novel algorithm has been developed, utilizing a
particular combination of both these methods to achieve better results. It
enhances the clustering method for model reduction using Truncated Balanced
Realization as a second-level reduction technique. The algorithm is tested and
significant gains are illustrated. The proposed novel algorithm preserves the
other advantages of the current clustering algorithm.
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